Search for gravitational wave bursts by simultancous Doppler
tracking of three interplanctary spacecraft
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In the spring 1993 the three interplanetary spacecraft Galileo, Mars Ob-
server and Ulysses have been siimultancously tracked for 20 days in the first
coincidence experimment ahning to detect low frequency gravitational waves in
the band (5 2107 = 52102 Hz). We describe the methodology and the results
of a search for waveforins localized int iine, such as gravit a ional wave bursts
produced by the format ion or coalescence of massive black holes. Alt hough
the sensitivity of current Doppler experiments (a few parts in10714) severely
limnits the range of sight andmakes the detectiou of such events quite unlikely,
the analysis of the data preseuts problemns that will be encountered in ruarny
future, high sensitivity experiments in the low frequency band. The approach
is based onthe theory of matched filters and maximum likelihood detection,
applied 10 non-stationary thne series in the presence of timne-varying instru-
mernital responses. Thianks to the slow change in the orientation and size of the
detectors, the algorithin can be build in the frequency domain, a feature that
makes it remarkably eflicient.
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